Zwitterionic and anionic forms of a serotonin analog as transport substrates.
4,6-Difluoroserotonin, a serotonin analog with an acidic 5-hydroxyl proton (pK alpha = 7.97) relative to serotonin (pK alpha = 10.73), was tested as a substrate for the biogenic amine transporter of bovine chromaffin granules and the plasma membrane serotonin transporter of human blood platelets. The platelet serotonin transporter transports this analog with identical rates as those for serotonin, both at pH 6.7, where the hydroxyl group is predominantly protonated and at pH 9, where it is largely dissociated. In contrast, the chromaffin granule biogenic amine transporter prefers the form of 4,6-difluoroserotonin with a protonated 5-hydroxyl group. Thus, the KM for 4,6-difluoroserotonin increases, and Vmax decreases (relative to the values for serotonin) as the pH increases from 7 to 9. This effect may reflect a specific requirement for the protonated hydroxyl group in substrate translocation, as opposed to binding, since the KI for 4,6-difluoroserotonin inhibition of serotonin transport is the same as the KM for serotonin from pH 7 to 9.